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T-cell populations of 22 plaque lesions from seven mycosis 
fungo ides patients were studied for clonal rearrangement of 
the p chain of the T-cell receptor (TfJ) gene. All plaque 
lesions employed in this study showed clinically similar ap-
pearance. Histologically, all the biopsy specimens showed 
epidermotropism and the dermal infiltration of mononuclear 
cells including atypical cells. Histochemically, the majority 
of the infiltrated cells had surface markers of helper T cells. 
DNA extracted from skin lesions, peripheral lymphocytes, 
and lymph nodes revealed that the monoclonal expansion of 
T cells was different among patients and lesions. DNA ex-
tracted from the cwo skin lesions of case 1 revealed a clonal 
expansion of T cells. The rearranged bands persisted for 
M ycosis fungoides is a unique cutaneous T-cell ma-lignancy characterized by its long clinical course. It begins as a skin eruption referred as erythema or patch and progresses to rumor stage. Analysis of gene organization with the use of a DNA probe. 
which codesthe P chain of the T-cell receptor (Til) [1-3J, enables us 
to detect the monoclonaliry of the T cell in the skin lesions of 
mycosis fungoides. 
Weiss et aJ reported that there is a distinct T-cell population that 
is derived from a single cel l origin in skin eruptions with or without 
histologic involvemenc of lymph nodes. DNA extracted from mul-
tiple eruptions of the skin and lymph nodes of patients with ad-
vanced mycosis fungoides revealed clonal rearrangements of the TP 
gene by Southern blotting [4J. 
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about 1 year. In contrast, all lesions from cases 3-7 showed no 
rearranged band. Interestingly, three lesions from case 2 
showed mixed type results, i.e .• the monoclonal expansion of 
T cells was detected in one lesion but not in the other two 
lesions. Time course study of case 2 revealed that the same 
rearranged band became detectable in all three skin lesions 
and a lymph node about 1 year later. These results suggest 
that in plaque lesions of mycosis fungoides. there are various 
stages of detectable monoclonality of inJiltrating cells, al-
though the clinical appearance of the plaques was similar, and 
that the variety of monoclonality may reflect tbe long clinical 
course of this disease. J /IIVest Dermato/ 93:626-629, 1989 
Based on the results described above. they concluded that mycosis 
fungoides is a clonal T-cell disorder. In the early lesions of the 
plaques in mycosis fungoides, on the other hand, Ralfkiaer et al 
reported that they could not detect the monoclonality ofT cells [5]. 
These reports suggest that the monoclonaliry of T cells may be 
established during the course of the disease. To cla.rify when the 
monoclonaliry of T cells becomes detectable, we anaJyzed the 
monoclonal T -cdl population in 22 plaque lesions of mycosis fun-
goides in various stages. 
MATERIALS AND METHODS 
Patients Seven patients were selected in this study. All cases 
showed typical clinical appearances (6) (Fig 1) and satisfied histo-
logic criteria. including epidermotropism and dennal infiltntion of 
mononuclear cells with large and atypical nuclei [7} (Fig 2). Biopsy 
specimens were taken from two or three skin lesions from each 
padent, bone marrow from case 2. and lymph nodes from cases t. 2, 
4 , and 5. All samples were examined with H.E. or Giemsa stained 
sections and Southern blotting analysis. Cases 2-7 were also studied 
immunohistochemically. Monoclonality of peripheral lympho-
cytes was also analyzed by Southern blotting. Case 1 had only 
plaque lesions at the time examined but had a history of tumors 
treated by PUV A (Stage lIB). Two plaque lesions were chosen for 
biopsy. Peripheral blood was also taken for examination (WBC 
33OO/ mm': lymphocyte 24%, atypical lymphocyte 0%). One year 
after the initial biopsy, the patient showed skin tumors , lymph node 
swelling, and leucocytosis (WBC 120oo/ rnm': lymphocyte 68%, 
atypical lymphocyte 0%) (Stage IVA). A lymph node (with atypical 
cells) and peripheral blood were taken for examination. Case 2 had 
plaques only, but a few of them were remarkably indurated. Biop-
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Figure 1. Clinical features of tbe skill lesions: A, case 1; B. case 2; C, caS(" 3. 
sies were taken from three typical plaque les ions (Stage I.B). One 
ye.ar .after the biopsy. skin tumors and inguinal lymph node swelling 
appeared when three skin plaques fa lymph node (with atypical 
cd ls), bone marrow (normocellul.ar marrow), and peripheral blood 
(WBC 2700! mm': Iymphocyce 34%. atypical lymphocyte 0%)] 
were taken for examination (Stage IV A). Cases 3 and 4 had plaques 
and superficial lymph node swelling, but they only showed lymph-
adenitis hisrologically (Stage IlA). Cases 5 and 6 had plaques only 
(Stage IB) . and case 7 had erythematous patchs only (Stage IA). The 
TNM classification was applied for scaging of mycosis fungoides 
[8J. 
lnununohistochemistry Biopsy specimens were fixed with pe-
riodate lysine parafolmaldehyde fixative (PLP) for 12 It at 4°C. 
Immunopetiox idase procedure was carried Out as described [9]. 
DNA Analysis DNA were extracted from 22 plaque lesions and 
four lymph nodes. T hese plaque lesions were treated at 56"C for 30 
min and dermis was separated from epidermis. Dermis was then 
crushed imo small pieces and sequentially digested with 0.1 mgJ ml 
of proteinase K in solution containing 10 mM Tris-HCI, pH 7.5,1 
roM EDTA, 50 mM NaCl, and 1 % SDS. After the phenol extrac-
tion, samples were dialyzed against 150 mM NaCI and 10 roM 
EDTA, treated with RNase, and final ly DNA was precipitated with 
an equal volume of cold ethanol [t 0]. Five-millimeter diameter 
punch biopsies with about 7 mm depth were obtained from the skin 
lesions, and DNA were extracted from half of them. The yield of 
DNA from a lesion was 25-50 ,ug. Blood lymphocytes were sepa-
rated with Ficoll-400, and the DNA of the mononudear cell-rich 
frac tion was extracted according to the method of Jeffrey et al [11). 
The DNA was then digested with EcoRI or BamHI (Takara 
Shuzo Co., Kyoto, J apan), electrophorized in 0.8% agarose gel . and 
transferred to positively charged nylon membrane. Using EcoRI-
H i"dIU fragments of the CP1 region of the T-cell receptor gene, 
hybridization was performed according to {he method original ly 
described by Southern et al [1 2.1 3J. 
RESULTS 
Clinical and histologic features of the plaques were quite similar 
(Figs 1a-( and 20-(;). Histologic findings showed that thefe was a 
cen ain amount of mononuclear cell infiltration. The number of 
infiltrated cells was much larger than other cell types. Tbe cells tbat 
innhraced CO the lesions were mainJy composed of helper T cells. 
Cel l surface antigens of cases 3-7 were Leul(+), Leu3(+). 
OKT8(-}. OKTIO(-), OKTll (+}. HLA-DR(+}. Tac(-). and 
Bl(-) . In case 2, the initial biopsy revealed OKTI0(+) scattered 
infiltrated cells. and the second biopsy 1 year later revealed Tac(+) 
in addition to OKTIO(+). 
The results of monoclonaliry analysis were summarized in 
Table I. 
As shown in Fig 34, the two skin lesions of case 1 showed a 
discrete non-germ line-derived band. Identical bands were observed 
about 1 year later in both lymph node and peripheral blood. The 
DNA from patienr 2 showed a heterogenous population of T-ceil 
monoclonaiity detected by our system. T he DNA sample: from one 
plaque showed a non-germ line band when digested with Bam HI. 
In contrast, DNA from the other two lesions showed no additional 
band other than the germ line (Fig 3b) . After 1 year, this patient 
showed a rearranged band in all three skin samples and a lymph 
node sample (Fig 3c). In cases 3-7, no monoclonal rearrangement of 
the TP gene was observed in plaque lesions, lymph nodes, or blood. 
(Fig 3d, case 5) . 
DISCUSSION 
Our present data demonstrate that the monoclonal T-cel l popula-
tion varies from lesion to lesion in the plaque of mycosis fungoides. 
h is now generally accepted tha.t this disease shows abnormality of 
T lymphocytes. but whether it is malignant from the onset is a 
question under debate. In case 1. where chere was hjsrory of tumor, 
two skin samples showed an identical rearranged band. These rear-
ranged bands persisted for 1 year. Therefore, the patient with dus 
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Figure 2. Histologic findings of the tested lesions: A, case 1; B, case: 2; C, 
as(' 3. Mononuclnr cdls innlmled to the epidermis (arrow) .and chedermis:. 
Some of them had large and atypical nuclei. 
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Tabl. I. Results of Monoclonaljty of T cells 
Patienr No. lesions Monodonaliry Stage 
skin 1 + 
2 + lIB 
blood 
(1 year after) lymph node + IVA 
blood + 
skin 1 
2 2 + IB 
3 
skin 1 + 
2 + (1 year aft er) 3 + IVA 
lymph node 
bone marrow 
+ 
blood 
skin lesions (14) 
3-7 lymph nodes (2) 
blood (5) 
IIA, IE, IA 
disease had T cells of a single cell origin. This result confirms the 
observation of Weiss ct al [4}. Each skin lesion showed various 
densities in the rea.rranged T-cell receptor gene when compared 
with the germ-line-derived band. This may suggest that the two 
skin lesions h.ave various populations of monoclonal cells, although 
routine H .E. scalning and immunohistochemical study both failed 
to show the distiner malignant ceUs. 
Case 2 is very interesting concerning the detection of monoclonal 
cells. As shown in Figs 1 and 2. les ions tested in this study showed 
similar cl inical appearance and typical histologic view; however, in 
tbe same patient, two other lesions failed to show the rearranged TB 
gene despite the fact that one lesion showed a monoclonal expan-
sion of T cells. Furthermore, about 1 year later. all plaques and 
lymph node samples of this patient showed tbe same rearranged 
band. 
Case 3-7 support the resulrs of Ral£kiaer et al IS]. who reported 
that a rearranged pattern was not observed in the plaque stage for all 
four mycosis fungoides patiems. The presence of a rearranged pat-
tern in case 2 at the first biopsy may be due to the fact that the 
plaques were more indurative in case 2. Another possibility is the 
difference in the membrane filter, because a positively charged 
membrane filter has a higher binding ability than the nitrocellulose 
hirer used by Ral£kiaer et al. 
Results of cases 1 and 2 indicate that the T cells from a single cell 
origin are conserved for a long period. The rime course study of case 
2 reveals that the percentage of monoclonal cells is different from 
lesion to lesion, and thar this type of cell, which is not detectable in 
early stages. becomes detectable in advanced stage, although there 
still remains the possibility that the nwnber of clonal T cells in the 
sk.in lesions may have been below the detectable level by Southern 
blot in early scages. Thus, it is reasonable to place case 2 in a develop-
ing stage between early (cases 3-7) and advanced (case 1) stages. 
Finally, this technique may be valuable in the evaluation of effi-
cacy of the treatment. In case I, tumors have disappeared with 
PUV A therapy I but the monoclorul cells, which reflect the malig-
O.1.n( cells. u:mained in e.1.ch Jesion. The intensiry of the bands show 
the quantity of monoclonal cell s. The comparison of the intensity of 
these bands in the clinical coune may be helpful for the evaluation 
of the treatment. 
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Figure 3. Southern blotting analysis of DNA obuined from s.kin lesions, lymph nodes, bone marrow, and peripheral blood from each case. Molecul:ar 
markers arc pOinred. DNA wert' hybridized with EtoRI-HindllI probe ofTpgcne.A: (case l) 10pmof BamHI digested DNA were applied to each lane. LAnes 
1- 2: DNA extracted from the skin; Lam! 3: from peripheral blood; LAnl'4: from lymph node (about 1 year later). Lall~ 5: from peripheral blood (about 1 ye.r 
I:Hcr). B: (case 2) 10 Jim of BamHI digested DNA was used as S2mple. Lanes 1 ~3: DNA extracted from separated sk.in lesions. C: (case 2, 1 year after B) DNA 
were digested with BamHf. una 1- 3: from separated skin lesions; !Ant 4: from lymph node~ LalI t 5: from bone marrow; La.ne 6: from peri.pheral blood. D: 
(case 5) Lones 1- 3: DNA extracted from skin lesions; LAnt 4: from peripheral blood. 
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